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Fig.4 Schematic diagram of capacitance test device
1—pressure terminal, 2—pressure electrode plate, 3—insulat-

ed container,4—measuring electrode plate, 5—insulated foot
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Fig.5 Physical image of capacitance test device
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Fig.6 Schematic diagram of automatic loading and unload-
ing chute friction electric test device

1—test silo1*,2—switch board, 3—horizontal guide rail,
4—longitudinal guide rail, 5—chute, 6—central axis, 7—elec-

tronic scale, 8—test silo 2*,9—shield box, 10—charge meter
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Fig.7 Physical image of automatic loading and unloading

chute friction electric test device
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Table 1 Resistance and resistivity of 11/7 propellant
parameters 11/7 propellant powder  11/7 propellant products
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Fig.8 Change of the relative dielectric constants with bulk

densities of 11/7 propellant powders and products
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Fig.9 Change of the charge accumulation with friction dis-

tance of 11/7 propellant products
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Fig.11 Cloud chart of the electrostatic field intensity at different heights of powder in the mixing silo
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Electrostatic Performance Test and Risk Assessment of Propellant Mixing Process

WEI Shui-ai'*, SUN Lei’, LI Wen-hai’, LI Chun-guang’, BAl Chun-huad'
(1. State Key Laboratory of Explosion Science and Technology , Beijing Institute of Technology , Beijing 100081, China; 2. Safety Technology Research
Institute of Ordance Industry , Betjing 100053, China)

Abstract: To prevent accidents and assess the risk of static disasters in propellant mixing process, we designed devices to test
electrostatic parameters such as resistivity, dielectric constant and charge accumulation. 11/7 single-base propellant was chosen
to be tested as a typical product. It shows that the volume resistivity, surface resistivity and dielectric constant of 11/7 single-base
propellant are 1.87%10" Q-m,1.06x10" Q, and 1.88, respectively, and the saturated charge-to-mass ratio at friction state of
chute is —=1.85 pC-kg™'. ANSOFT MAXWELL software was used to simulate the electrostatic field in mixing silo of 11/7 propel-
lant, obtaining the change curve of the maximum field strength with powder’s height in 1000 mm diameter mixing silo. Results
show that the electric field strength increases with the increase of powder’s height. When the powder’s height is 40 mm, the air
breakdown field strength is reached and there is a risk of electrostatic discharge. In addition, the critical discharge powder’s
heights at different diameters of mixing silos were simulated, and the corresponding change curve was also obtained. It shows
that the critical discharge powder’s heights are 81, 46, 42, 41 mm and 40 mm when the diameters of material silo are 100,
200, 300, 400 mm and 500 mm, respectively. However, when the diameter is greater than 500 mm, the critical discharge pow-
der’s height reasonably maintains at 40 mm.

Key words: propellant;mixing;electric field;risk assessment;simulation
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